Cyclin D-cdk4 is not a master regulator of cell multiplication in Drosophila embryos.
Inactivation of Cyclin E-Cdk2 is essential for a timely arrest of the epidermal cell proliferation program during Drosophila embryogenesis. E-type cyclin-cdk complexes are thought to be activated by D-types titrating away inhibitors and inducing cyclin E transcription by activating E2F transcription factors via Rb phosphorylation. Therefore, we have analyzed whether the developmentally controlled inactivation of Cyclin E-Cdk2 required for the epidermal cell proliferation arrest occurs as a consequence of Cyclin D-Cdk4 inactivation. However, preventing Cyclin D-Cdk4 inactivation by overexpression has a minimal effect on Cyclin E expression and does not interfere with the initial G1 arrest, while it readily induces the E2F target RnrS in arresting epidermal cells. Prolonged Cyclin D-Cdk4 overexpression eventually interferes with maintenance of quiescence in some cells. Moreover, in Cdk4 mutant embryos, some RnrS expression is still induced by Cyclin E overexpression, and endogenous Cyclin E expression as well as cell cycle progression is not affected, except for late aspects of the endoreduplication program. These findings argue against the proposed necessity of complete Rb inactivation by sequential phosphorylation by D- and E-type cyclin-cdk complexes. They demonstrate that Cyclin D-Cdk4 does not function as the master regulator of the embryonic cell proliferation program.